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12 
Question #: 1 
woo All of the following glaucoma treatments should be avoided during pregnancy EXCEPT: 
ea 
Ẹ Flag question Select one: 
(sera encase Ophthalmic prostaglandin analogues * 


Oral carbonic anhydrase inhibitors * 
Apraclenidine X 
Brimonidine v 


Rose Wang (ID:113212) this answer is correct. Brimonidine is generally the 
preferred first-line drug in the first, second, and early third trimester. 


| Correct] 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify which glaucoma medications to avoid during pregnancy. 
BACKGROUND: 


Prostaglandin analogues should be avoided in pregnancy due to the theoretical risk of uterine contractions 
and negative effects on fetal circulations, which can result in premature labour and miscarriage. Oral carbonic 
anhydrase inhibitors should be avoided in pregnancy, especially in the first trimester, as teratogenicity was 
seen in animal studies. Brinzolamide and apraclonidine are also not recommended in pregnancy as harmful 
effects have been observed in animal studies. Ophthalmic beta-blockers can be used (with caution) if the 
potential benefit outweighs the risk. Oral beta-blockers can cause signs and symptoms of beta-blockade (e.g. 
bradycardia, hypotension) in neonates, and it is unclear whether this would be seen in ophthalmic 
formulations. Careful consideration of the risk-to-benefit ratio should be done when starting or continuing 
any glaucoma eye drops during pregnancy, as there is inadequate data in this population. Brimonidine is 
generally the preferred first-line drug in the first, second, and early third trimester. Late in the third trimester, 
brimonidine should be discontinued because it can induce central nervous system depression in newborns 
wherein topical carbonic anhydrase inhibitors may be the optimal choice. 

There is very limited data available about the safety of glaucoma eye drops in nursing women. It is unknown 
if the active drug from ophthalmic drops is excreted in human breast milk. Most manufacturers recommend 
to consider discontinuing breastfeeding or to discontinue the drug based on the mother's circumstances and 
the importance of drug therapy in relation to their condition. It is unknown if methazolamide is excreted in 
human breast milk, as there are no studies available. Acetazolamide has been shown to be excreted in breast 
milk, but no harm to the infant was observed. Therefore, it is considered compatible with breastfeeding. 


RATIONALE: 
Correct Answer: 


(Option #4): Brimonidine is generally the preferred first-line drug in the first, second, and early third 
trimester. 

Incorrect Answers: 

(Option #1): Ophthalmic prostaglandin analogues should be avoided during pregnancy due to the 
theoretical risk of premature labour and miscarriage. 

(Option #2): Oral carbonic anhydrase inhibitors should be avoided during pregnancy, especially during the 
first trimester, as teratogenicity was seen in animal studies. 

(Option #3): Apraclonidine should be avoided during pregnancy as harmful effects have been observed in 
animal studies. 

TAKEAWAY/KEY POINTS: 

Brimonidine is generally the preferred first-line drug in the first, second, and early third trimester. 
REFERENCE: 

[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 

Association. https://mynxtx.ca. 
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Ophthalmol, 2016:9(11):1684-1690. 
The correct answer is: Brimonidine 


You are working as a clinical pharmacist at the local hospital on the general medicine ward. Today, a 
physician approaches you for some advice regarding the medication use of a mutual patient. RW is a 
50-year-old African American male who is experiencing a gradual loss of vision. RW works in the IT 
department of a startup company and spends a significant portion of his time in front of the 
computer screen. He has worn prescription glasses since he was 15 years old and usually goes for his 
annual eye assessments, although he hasn't been in the past couple years. His last eye examination 
was in 2021 and the findings were insignificant for any ocular disease. However, recently, RW has 
been complaining of vision changes and blurriness. The physician believes that RW has glaucoma and 
since he is relatively young, that there may be a drug-induced component to the disease. You review 
RW's medical file and find that he has depression, a history of tonic-clonic generalized seizures and 
congestive obstructive pulmonary disease (COPD). RW uses amitriptyline 25 mg BID, topiramate 100 
mg BID and Symbicort® Turbuhaler (budesonide/formoterol) 100/6 mcg BID for depression, seizures, 
and COPD, respectively. You also notice on the patient's file that he has completed 2 courses of oral 
prednisone therapy over the 4 weeks due to severe COPD exacerbations. The physician asks you 
which of his drugs may be associated with the development of RW's drug-induced glaucoma. 


All of the following medications are potentially implicated in RW's drug-induced glaucoma EXCEPT: 


Select one: 
Prednisone % 
Topiramate v 

p Rose Wang (ID:113212) this answer is correct. Topiramate has been associated with 
acute angle closure glaucoma which is usually accompanied by sudden visual 


changes and is treated as a medical emergency. However, RW presents with gradual 
non-urgent visual changes so this is likely not a case of angle closure glaucoma. 


Amitriptyline ® 
Symbicort® inhaler X% 


Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify medications that have been associated with drug-induced glaucoma. 
BACKGROUND: 


Glaucoma can be classified as primary or secondary. Primary glaucoma is defined as having no identifiable 
cause while secondary glaucoma develops as a result of an underlying cause such as injury, disease, or the 
use of specific drugs. 


Drug-associated causes of glaucoma include: 


* Corticosteroids (common): Can occur with any route of administration; ophthalmologic (high risk), 
intranasal, inhaled, and systemic. 


Ophthalmologic anticholinergics (e.g. atropine): Lower risk associated with agents with less potent 
anticholinergic effects (e.g. tropicamide). Typically associated with angle-closure glaucoma. 


Anticholinergics (e.g. antihistamines (particularly 1st generation), antimuscarinics, tricyclic 
antidepressants, decongestants, anticholinergics in COPD): Can precipitate angle-closure glaucoma in 
pre-disposed patients. Intermittent use of antihistamines and decongestants rarely a concern in open- 
angle glaucoma. 


Topiramate: Has been associated with angle-closure glaucoma. 


Oral contraceptive use >3 years: May be associated with higher prevalence of primary open-angle 
glaucoma. 


RATIONALE: 
Correct Answer: 


Topiramate: Topiramate has been associated with acute angle-closure glaucoma which is usually 
accompanied by sudden visual changes, and is treated as a medical emergency. In this case, RW presents 
with gradual non-urgent visual changes, so this likely not a case of angle-closure glaucoma. 


Incorrect Answers: 


Prednisone: Corticosteroids have been associated with drug-induced glaucoma, regardless of route of 
administration. 

Al tyline: Tricyclic antidepressants have been associated with drug-induced glaucoma. 

‘ort® inhaler: Corticosteroids have been associated with drug-induced glaucoma, regardless of route 
of administration. 


Question #: 3 


10:1779 
Corect 


Flag question 


TAKEAWAY/KEY POINTS: 


Many medications have been associated with drug-induced glaucoma, including corticosteroids, 
ophthalmologic anticholinergics, anticholinergics, topiramate, and oral contraceptives. 


REFERENCE: 


[1] Mahabadi N, Zeppieri M, Tripathy K. Open Angle Glaucoma. In: StatPearis, Treasure Island (Fl): StatPearls Publishing: 
March 7, 2024. 


The correct answer is: Topiramate 


RCis a 75-year-old female who visits your pharmacy clinic. She has a 2-year history of open-angle 
glaucoma and has been taking ophthalmic travoprost 0.004%/timolol 0.5%, one drop in both eyes 
once daily for the past one-and-a-half years. At her last optometrist appointment 2 weeks ago, she 
was told that her intraocular pressures are within target, and her optic nerve head assessment and 
visual field assessment do not show disease progression. She reports no adverse effects due to the 
medication. Today, she approaches your counter and asks you if glaucoma medications come in 
alternative dosage forms. She finds the eye drops inconvenient to administer and would like an oral 
tablet instead. Her friend also has a form of glaucoma and was presc 
whether acetazolamide would also work to control her symptoms. 


Which of the following options is the most appropriate suggestion to make to RC at this time? 


Select one: 


Offer to contact RC's optometrist because she should be taking oral acetazolamide for the chronic * 
treatment of glaucoma 


Suggest to RC that she is contraindicated from oral acetazolamide use because of her age % 


Suggest to RC that she is contraindicated from oral acetazolamide use because of the type of x 

glaucoma that she has 

Suggest to RC that she is not v s 

E (oF Rose Wang (ID:113212) this answer is correct. Oral 

e AEAEE T acetazolamide is generally reserved for medical 

Glaucoma ie welEeoniolka e a e omeing 
require 


{ Correct 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand when to appropriately use oral carbonic anhydrase inhibitors for the treatment of glaucoma. 
BACKGROUND: 


Oral carbonic anhydrase inhibitors, including acetazolamide and methazolamide, are normally reserved for 
medical emergencies where rapid intraocular pressure-lowering is required. Oral carbonic anhydrase 
inhibitors are more effective in lowering intraocular pressure (25-35% reduction) compared to topical agents; 
however, these agents can cause significant side effects, particularly when used orally long-term. The most 
common side effects include malaise, diarrhea, anorexia, metallic taste and polyuria (frequent urination), but 
can also cause more severe side effects such as gastrointestinal (Gl) toxicity, CNS toxicity, hypokalemia, 
paresthesias, metabolic acidosis, and renal lithiasis. Oral agents are more commonly used in closed-angle 
glaucoma. The treatment of glaucoma in the elderly population is similar to that of the general population. 
No dose adjustments are necessary for any of the ophthalmic drops or methazolamide. It is recommended to 
start treatment at the lower end of the dosing range if acetazolamide is used. 


RATIONALE: 
Correct Answer: 


(Option #4): Oral acetazolamide is generally reserved for medical emergencies where rapid intraocular 
pressure-lowering is required. 


Incorrect Answers: 


(Option #1): Oral acetazolamide is generally reserved for medical emergencies where rapid intraocular 
pressure-lowering is required. 


(Option #2): Oral acetazolamide is not contraindicated in the geriatric population, although it is 
recommended to start treatment at the lower end of the dosing range if it is to be used. 


(Option #3): Oral acetazolamide is not contraindicated with open-angle glaucoma, although it is more 
commonly used in closed-angle glaucoma. 


TAKEAWAY/KEY POINTS: 


Oral acetazolamide is generally reserved for medical emergencies where rapid intraocular pressure-lowering 
is required. 


REFERENCE: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist Association. 
httos://mynetx.ca. 


The correct answer is: Suggest to RC that she is not currently indicated for acetazolamide because her 
glaucoma is well-controlled 


Question #: 4 


1D: 1783 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


KI a 60-year-old African-American female who was recently diagnosed with open-angle glaucoma. 
Kl's intraocular pressure was measured and found to be 26 mmHg. KI's mother was diagnosed with 
open-angle glaucoma when she was 65 years old. KI's past medical history is significant for chronic 
obstructive pulmonary disease (COPD), type 2 diabetes, and gastroesophageal reflux disease. Her 
medications include latanoprost 0.005% one drop in both eyes once daily, tiotropium 18 mcg one 
capsule inhaled once daily, linagliptin 5 mg PO daily, gliclazide modified-release tablets 60 mg PO 
daily, insulin degludec 18 units subcutaneously at bedtime, and lansoprazole 30 mg PO daily. She is a 
smoker and smokes 15 cigarettes per day. She has a history of anaphylaxis with ibuprofen. Since her 
glaucoma is not controlled with latanoprost, her physician would like to add timolol 0.25% one drop 
in both eyes Q12H to her current regimen. 


Which of the following options is the most appropriate suggestion for KI at this time? 


Select one: 


Dispense timolol and counsel on nasolacrimal duct occlusion technique to reduce systemic x 
absorption 


Dispense combination product containing latanoprost and timolol to improve adherence * 


Do not dispense timolol and offer to contact w ee os 

the physician to change to an ophthalmic Rose Wang (ID:113212) this answer is 

eoa y irah DSE Ea correct. An ophthalmic anhydrase inhibitor 
would be an appropriate add-on therapy for KI. 


Do not dispense timolol and offer to contact the physician to change to an ophthalmic cholinergic% 
agonist instead 


| Correct 

Marks for this submission: 1.00/1.00. 
TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 


Identify drug-disease interactions that exist with ophthalmic beta-blockers used for the treatment of 
glaucoma. 


BACKGROUND: 


There is currently no cure for open-angle glaucoma. As elevated intraocular pressure (IOP) is the only 
modifiable risk factor for slowing the progression of disease, all pharmacological agents act to lower IOP. 
Lowering IOP even in open-angle glaucoma patients with normal IOP levels is beneficial in managing the 
condition. The two methods in which medications lower IOP is either through increased drainage of aqueous 
humour or decreased production of aqueous humour. The mainstay of glaucoma treatment is with 
ophthalmic (eye) drops. 


Ophthalmic prostaglandin analogues including bimatoprost, latanoprost, latanoprostene bunod, and 
travoprost are generally recommended as first-line therapy. They lower IOP by increasing uveoscleral outflow 
(bimatoprost also increases trabecular outflow). As monotherapy, prostaglandin analogues are the most 
effective in lowering IOP (31-33% reduction], require only once daily administration, and have minimal 
systemic side effects. Of all the prostaglandin analogues, bimatoprost may have a slightly greater IOP 
lowering effect. Their onset of action is 3-4 hours and peak effect occurs after 8 hours. For this reason, 
nighttime administration is ideal to ensure the maximal IOP effects occur when IOP is highest (i.e. early 
morning). Although prostaglandin analogues are the most effective, the maximal IOP effects do not occur 
until 4-6 weeks of treatment, making them unsuitable for acutely elevated IOP. Local ocular side effects 
including iris colour changes, eyelash lengthening, and mild conjunctival hyperemia are common. It is 
advised that if one prostaglandin analogue does not work as expected (i.e. further vision loss or IOP targets 
not achieved after sufficient follow-up period), consider switching within the class before deeming that drug 
class as a whole ineffective. 


Second-line or adjunctive treatment options include ophthalmic beta-blockers, alpha-2-adrenergic agonists, 
carbonic anhydrase inhibitors, and cholinergic agonists. 


Ophthalmic beta-blockers have significant IOP lowering effects (19-29% reduction) with once or twice daily 
dosing. However, their use as first-line therapy has mostly been replaced by prostaglandin analogues 
because prostaglandin analogues have more potent IOP-lowering effects and minimal systemic side effects 
compared to beta-blockers. Beta-blockers act to lower IOP by decreasing aqueous humour production. Beta- 
blockers are classified as either non-selective or beta-1-selective. Timolol and levobunolol are non-selective 
beta-blockers which target both beta-1 and beta-2 receptors. Betaxolol is classified as cardioselective where 
beta-1 receptors are preferentially targeted. Due to the lack of sensitivity in non-selective beta-blockers, 
timolol and levobunolol pose the risk of causing beta-2 antagonist acitivity (e.g. bronchospasm). Timolol and 
levobunolol are equally as effective in IOP reduction while betaxolol demonstrates a slightly lower efficacy. 
Topical beta-blockers can cause systemic effects including asthma and COPD exacerbations, precipitation of 
heart block, fatigue, and sexual dysfunction. Non-selective beta-blockers should be avoided in patients with 
uncontrolled asthma and COPD and should be used with caution in patients with a history of syncope or 
bradycardia, Betaxolol may be used with caution in some patients with mild obstructive pulmonary disease. 
Local side effects include stinging and decreased corneal sensation. As a class, beta-blockers are the best 
tolerated in regards to local ocular side effects. 


Ophthalmic alpha-2-adrenergic agonists (e.g. apraclonidine and brimonidine) are second-line options as they 
initially cause significant IOP lowering (20-30% reduction) but these effects may reduce over time (~17% 
reduction). Thev lower IOP bv decreasina aqueous humour production and increasina uveoscleral outflow. Of 


Question #: 5 


1D: 1784 
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Fag question 
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the two, brimonidine is the preferred alpha-2-adrenergic agonist due to the high rates of ocular allergy and 
tachyphylaxis (rapidly decreased response with subsequent doses) seen with apraclonidine. Brimonidine is 
more selective to the alpha-2 receptor and demonstrates lower rates of allergy and tachyphylaxis. Use of 
apraclonidine is now limited to management of IOP spikes after surgery. Brimonidine has an onset of action 
of 1 hour, peak effects at 2-3 hours, and trough at 10-14 hours after administration. For this reason, 
brimonidine is dosed three times daily as monotherapy. However, it can be used twice daily if used as 
adjunctive therapy. Systemic side effects are uncommon but can include drowsiness, fatigue. dry mouth, and 
headache. Brimonidine is contraindicated in children due to significant CNS effects of excessive sleepiness 
and lethargy. It also should be used with caution in patients with a history of severe cardiovascular disease, 
orthostatic hypotension, and Raynaud's syndrome. Local (ocular) side effects include hyperemia, allergy (up 
to 25% of patients), burning on instillation, dryness, visual disturbance, tearing, and eyelid edema. 


Ophthalmic carbonic anhydrase inhibitors (CAls) include brinzolamide and dorzolamide. These agents are 
generally considered as adjunctive therapy as their IOP lowering (15-20% reduction) is less compared to 
prostaglandin analogues and beta-blockers. They lower IOP by decreasing aqueous humour production. 
They are usually dosed twice daily as adjunctive therapy. Ophthalmic carbonic anhydrase inhibitors are 
generally well-tolerated where the most common systemic side effects are limited to headaches and changes 
in sense of taste. Local ocular side effects can include discomfort on instillation, blurred vision, hyperemia, 
and dryness. Carbonic anhydrase inhibitors are sulfonamides, however, there is insufficient evidence to 
support the risk of cross-reactivity in patients with a history of allergies to sulfonamide antibiotics. At this 
time, proceed with caution when using CAIs in patients with sulfonamide allergies. 


The only ophthalmic cholinergic agonist available in Canada is pilocarpine. Pilocarpine is reserved as last-line 
add-on therapy to further lower IOP when drug therapy has been maximized and when surgery is not an 
option. Although pilocarpine has moderate |OP-lowering effects (15-25% reduction), the frequent dosing 
(four times a day) and significant ocular side effects (including miosis (excessive pupillary constriction), 
myopia (near-sightedness) with accommodative spasm, brow ache, and rarely retinal detachment) limits its 
use in the management of open-angle glaucoma. It is also poorly tolerated by children and adults. 
Pilocarpine is contraindicated in uveitic or neovascular glaucoma and aqueous misdirection syndrome. 


Oral carbonic anhydrase inhibitors, including acetazolamide and methazolamide, are normally reserved for 
medical emergencies where rapid IOP-loweting is required. Oral carbonic anhydrase inhibitors are more 
effective in lower IOP (25-35% reduction) compared to topical agents; however, these agents can cause 
significant side effects particularly when used long-term. The most common side effects include malaise, 
diarrhea, anorexia, metallic taste, and polyuria (frequent urination) but can also cause more severe side 
effects such as gastrointestinal (Gl) toxicity, CNS toxicity, hypokalemia, paresthesia, metabolic acidosis, and 
renal lithiasis, Oral agents are more commonly used in closed-angle glaucoma. 


RATIONALE: 

Correct Answer: 

(Option #3): An ophthalmic anhydrase inhibitor would be an appropriate add-on therapy for KI. 
Incorrect Answers: 


(Option #1): Timolol is a non-selective beta-blocker and should not be used in patients with a history of 
chronic obstructive pulmonary disease (COPD). 


(Option #2): Timolol is a non-selective beta-blocker and should not be used in patients with a history of 
chronic obstructive pulmonary disease (COPD). 


(Option #4): Ophthalmic cholinergic agonists are reserved as last-line add-on therapies for when drug 
therapy has been maximized and surgery is not an option. 


TAKEAWAY/KEY POINTS: 


Timolol is a non-selective beta-blocker and should not be used in patients with a history of chronic 
obstructive pulmonary disease (COPD). 


REFERENCE: 
[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association, https://myrxtx.ca. 


The correct answer is: Do not dispense timolol and offer to contact the physician to change to an ophthalmic 
carbonic anhydrase inhibitor instead 


Kl's physician decides that he would still like to prescribe an ophthalmic beta-blocker as add-on 
therapy to latanoprost to help control her glaucoma. He would like to choose a cardioselective agent 
that only targets beta-1 receptors to prevent adverse beta-2-antagonistic effects such as 
bronchospasm. 


Which of the following beta-blockers is cardioselective and would be the safest option for KI? 


Select one: 
Ophthalmic propranolol % 
Ophthalmic levobunolol % 
Ophthalmic timolol gel-forming solution * 
Ophthalmic w 
beg: Rose Wang (ID:113212) this answer is correct, Betaxolol is a cardioselective beta- 


Blocker that preferentially antagonizes beta-1 receptors. It may be used with caution 
in some patients with mild obstructive pulmonary disease. 


{ Correct 
Marks for this submission: 1.00/1.00. 


Question #: 6 
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TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify cardioselective and non-selective ophthalmic beta-blockers used for the treatment of glaucoma. 
BACKGROUND: 


Ophthalmic beta-blockers have significant IOP lowering effects (19-29% reduction) with once or twice daily 
dosing. However, their use as first-line therapy has mostly been replaced by prostaglandin analogues 
because prostaglandin analogues have more potent |OP-lowering effects and minimal systemic side effects 
compared to beta-blockers. Beta-blockers act to lower IOP by decreasing aqueous humour production. Beta- 
blockers are classified as either non-selective or beta-1-selective. Timolol and levobunolol are non-selective 
beta-blockers which target both beta-1 and beta-2 receptors. Betaxolol is classified as cardioselective where 
beta-1 receptors are preferentially targeted. Due to the lack of sensitivity in non-selective beta-blockers, 
timolol and levobunolol pose the risk of causing beta-2 antagonist acitivity (e.g. bronchospasm). Timolol and 
levobunolol are equally as effective in IOP reduction while betaxolol demonstrates a slightly lower efficacy. 
Topical beta-blockers can cause systemic effects including asthma and COPD exacerbations, precipitation of 
heart block, fatigue, and sexual dysfunction. Non-selective beta-blockers should be avoided in patients with 
uncontrolled asthma and COPD and should be used with caution in patients with a history of syncope or 
bradycardia, Betaxolol may be used with caution in some patients with mild obstructive pulmonary disease. 
Local side effects include stinging and decreased corneal sensation. As a class, beta-blockers are the best 
tolerated in regards to local ocular side effects. 


RATIONALE: 

Correct Answer: 

(Option #4): Betaxolol is a cardioselective beta-blocker that preferentially antagonizes beta-1 receptors. It 
may be used with caution in some patients with mild obstructive pulmonary disease. 

Incorrect Answers: 

(Option #1): Propranolol is a non-selective beta-blocker and is not available in the ophthalmic dosage form. 
(Option #2): Levobunolol is a non-selective beta-blocker that antagonizes both beta-1 and beta-2 receptors, 
posing a risk for bronchospasm. 


(Option #3): Timolol is a non-selective beta-blocker that antagonizes both beta-1 and beta-2 receptors, 
posing a risk for bronchospasm. 


TAKEAWAY/KEY POINTS: 

Betaxolol is a cardioselective beta-blocker that preferentially antagonizes beta-1 receptors. It may be used 
with caution in some patients with mild obstructive pulmonary disease. 

REFERENCE: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Ophthalmic betaxolol 


After a long conversation with Kl's physician, he decides not to prescribe an ophthalmic beta-blocker 
for KI after all. Instead, he would like to initiate an alpha-2-adrenergic agonist. He provides you a 
verbal prescription over the phone for brimonidine 0.2%, one drop in both eyes Q12H to be used i 
combination with the pre-existing latanoprost. KI would like to know more about the new medication 
and asks for some information about brimonidine. 


All of the following are true about brimonidine EXCEPT: 


Select one: 


Apraclonidine is less preferred than brimonidine due to higher rates of allergy and tachyphylaxis * 


Brimonidine is generally dosed TID x 


EE T e EE Rose Wang (ID:113212) this answer is 
E CA incorrect. Brimonidine is generally dosed TID as 


monotherapy but can be used BID as adjunctive therapy. 


Systemic adverse effects of brimonidine include agitation and insomnia ¥ 


Brimonidine should be used with caution in patients with a history of orthostatic hypotension ® 


Marks for this submission: 0.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Understand appropriate counselling points for alpha-2-adrenergic agonists for the treatment of glaucoma. 
BACKGROUND: 

Ophthalmic alpha-2-adrenergic agonists (e.g. apraclonidine and brimonidina) are second-line options as they 
initially cause significant IOP lowering (20-30% reduction) but these effects may reduce over time (~17% 
reduction), They lower IOP by decreasing aqueous humour production and increasing uveoscleral outflow. Of 
the two, brimonidine is the preferred alpha-2-adrenergic agonist due to the high rates of ocular allergy and 


tachyphylaxis (rapidly decreased response with subsequent doses) seen with apraclonidine. Brimonidine is 
more selective to the alpha-2 receptor and demonstrates lower rates of allergy and tachyphylaxis. Use of 


Question #: 7 
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apraclonidine is now limited to management of IOP spikes after surgery. Brimonidine has an onset of action 
of 1 hour, peak effects at 2-3 hours, and trough at 10-14 hours after administration. For this reason, 
brimonidine is dosed three times daily as monotherapy. However, it can be used twice daily if used as 
adjunctive therapy. Systemic side effects are uncommon but can include drowsiness, fatigue, dry mouth, and 
headache. Brimonidine is contraindicated in children due to significant CNS effects of excessive sleepiness 
and lethargy. It also should be used with caution in patients with a history of severe cardiovascular disease, 
orthostatic hypotension, and Raynaud's syndrome. Local (ocular) side effects include hyperemia, allergy (up 
to 25% of patients), burning on instillation, dryness, visual disturbance, tearing, and eyelid edema. 


RATIONALE: 
Correct Answer: 


(Option #3): Systemic adverse effects of brimonidine are uncommon but can include drowsiness, fatigue, dry 
mouth, and headache. 


Incorrect Answers: 


(Option #1): Apraclonidine is less preferred than brimonidine due to higher rates of allergy and 
tachyphylaxis. 

(Option #2): Brimonidine is generally dosed TID as monotherapy but can be used BID as adjunctive therapy. 
(Option #4): Brimonidine should be used with caution in patients with a history of severe cardiovascular 
disease, orthostatic hypotension, and Raynaud's syndrome. 


TAKEAWAY/KEY POINTS: 


Systemic adverse effects of brimonidine are uncommon but can include drowsiness, fatigue, dry mouth, and 
headache. 


REFERENCE: 


[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Systemic adverse effects of brimonidine include agitation and insomnia 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


YG is a 70-year-old Hispanic male who arrives at your pharmacy clinic. He has just had an 
appointment at the optometrist's office because he has been experiencing a gradual loss of vision in 
both eyes. The optometrist told him that his intraocular pressure (IOP) is high in both eyes and that 
he is to be started on eye drops for open-angle glaucoma. His past medical history is significant for 
type 2 diabetes, dyslipidemia, hypertension and mild asthma. His medications include metformin 
1000 mg PO BID, sitagliptin 100 mg PO daily, atorvastatin 20 mg PO QHS, ramipril 5 mg PO daily, and 
hydrochlorothiazide 25 mg PO daily. He also uses salbutamol inhaler 1 puff QID as needed for 
shortness of breath or wheezing, especially during hot humid days. Upon inquiring about frequency 
of salbutamol use, YG tells you that he uses it very occasionally; in fact he hasn't used it at all in the 
past few months but he likes to have it on hand in case of an emergency. YG is living with his 
daughter who looks after his needs but since the pharmacy is only 10 minutes away, he likes to come 
pick up his own medications and have a chat with the staff. He explains to you that he is nervous 
about starting the eye drops since he is scared of anything touching his eyes. In fact, he was eligible 
for a cataract surgery many years ago but declined due to his fear. Nonetheless, he is willing to try the 
eye drops but asks that you provide clear instructions on how to use. YG's relevant lab values are 
good as he is compliant with his medication regimen. He is keen on going for his annual blood work 
and physical exam, and follows up with his family doctor and cardiologist once every 6 months. As 
you two are talking, you notice his hands are shaking slightly and his gait is shuffled. 


Which of the following options is the most appropriate first-line agent for the treatment of open-angle 
glaucoma in Mr. YG? 


Select one: 
Timolol % 
Combigan ®(Brimonidine/timolol) ¥ 
Acetazolamide * 


Latanoprost ¥ = 
Rose Wang (ID:113212) this answer is correct. Prostaglandin analogues are 


considered first-line treatment options for open-angle glaucoma. 


| Correct} 

Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify first-line treatment options for open-angle glaucoma. 
BACKGROUND 


There is currently no cure for open-angle glaucoma. The mainstay of glaucoma treatment is with ophthalmic 
drops that aim to slow disease progression by lowering the intraocular pressure (IOP). Prostaglandin 
analogues are the first-line treatment options, whereas beta- 
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Only the relevant drug classes are discussed below. 


* Prostaglandin analogues (e.g. latanoprost) are generally recommended as first-line therapy as they are 
the most effective in lowering IOP (31-33% reduction), require only once daily administration, and 
have minimal systemic side effects. Local ocular side effects are common with use and include iris 
colour changes, eyelash lengthening, and mild conjunctival hyperemia. It is advised that if one 
prostaglandin analogue does not work as expected (ie. further vision loss or IOP targets not achieved 
after sufficient follow-up period), consider switching within the class before deeming that drug class as 
a whole ineffective. 


Beta-blockers are slightly less potent than prostaglandin analogues in lowering IOP. Timolol is a non- 
selective beta-blocker, whereas betaxolol is cardio-selective (targets only beta-1 receptors). Due to the 
lack of selectivity, timolol poses the risk of causing beta-2-antagonistic activity (e.g. 

bronchospasm). Topical beta-blockers can also cause systemic effects including asthma and COPD 
exacerbations, and precipitation of heart block. Non-selective beta-blockers should be avoided in 
patients with uncontrolled asthma and COPD and should be used with caution in patients with a 
history of syncope or bradycardia. 


Alpha-2-adrenergic agonists (i.e. brimonidine and apraclonidine) lower IOP by decreasing aqueous 
humour production and increasing uveoscleral outflow. Compared to brimonidine, apraclonidine is 
associated with higher rates of ocular allergy and tachyphylaxis (rapidly decreased response with 
subsequent doses). Local side effects include hyperemia, burning on instillation, dryness, visual 
disturbance, tearing, and eyelid edema. 


© Oral carbonic anhydrase inhibitors. (e.g. acetazolamide) are normally reserved for medical 
emergencies due to their significant side effect profile particularly when used long-term. They are 
more commonly used in angle-closure glaucoma. 


RATIONALE: 


Correct Answer: 


* Latanoprost: Prostaglandin analogues are considered first-line treatment options for open-angle 
glaucoma. 


Incorrect Answers: 


Timolol: Beta-blockers are considered second-line treatment options for open-angle glaucoma. 


Combigan ® (brimonidine/timolol): Alpha-2-adrenergic agonists, alone or in combination products, 
are considered second-line treatment options for open-angle glaucoma. 


Acetazolamide: Oral carbonic anhydrase inhibitors are considered last resort treatment, and are 
reserved for medical emergencies given their significant side effect profile. 


TAKEAWAY/KEY POINTS: 
Prostaglandin analogues are considered first-line treatment options for open-angle glaucoma, 
REFERENCE: 


[1] Mahabadi N, Zeppieri M, Tripathy K. Open Angle Glaucoma. In: StatPearls. Treasure Island (Fl): StatPearls Publishing: 
March 7, 2024. 


The correct answer is: Latanoprost 


YG heard that his neighbor stopped using his eye drops because they were bothering his eyes and 
making him sick. YG is concerned that his new glaucoma treatment will cause similar side effects. He 
asks you if there are any potential adverse effects he should be prepared for. 


All of the following are common side effects associated with YG's new glaucoma treatment EXCEPT: 


Select one: 


Increased iris pigmentation * 

Respiratory 7 

nee Rose Wang (ID:113212) this answer is correct. Respiratory tract infections such as 

infections bronchitis and nasopharyngitis can occur with the use of prostaglandin analogues but 
they're not as common as other listed options. 


Hyperemia ® 
Eyelash lengthening * 


Marks for this submission: 1.00/1.00. 
TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 


Question #: 9 


1D: 55139 
Corect 


Fag question 


(Sena Feecbsck 


Identify common adverse effects associated with prostaglandin analogues used for the treatment of 
glaucoma 


BACKGROUND: 


There is currently no cure for open-angle glaucoma. As elevated intraocular pressure (IOP) is the only 
modifiable risk factor for slowing the progression of disease, all pharmacological agents act to lower IOP. 
Lowering IOP even in open-angle glaucoma patients with normal IOP levels is beneficial in managing the 
condition. The two methods in which medications lower IOP is either through increased drainage of aqueous 
humour or decreased production of aqueous humour. The mainstay of glaucoma treatment is with 
ophthalmic (eye) drops. 

Ophthalmic prostaglandin analogues including bimatoprost, latanoprost, latanoprostene bunod, and 
travoprost are generally recommended as first-line therapy. They lower IOP by increasing uveoscleral outflow 
(bimatoprost also increases trabecular outflow). As monotherapy, prostaglandin analogues are the most 
effective in lowering IOP (31-33% reduction), require only once daily administration, and have minimal 
systemic side effects. Of all the prostaglandin analogues, bimatoprost may have a slightly greater IOP 
lowering effect. Their onset of action is 3-4 hours and peak effect occurs after 8 hours. For this reason, 
nighttime administration is ideal to ensure the maximal IOP effects occur when IOP is highest (i.e. early 
morning). Although prostaglandin analogues are the most effective, the maximal IOP effects do not occur 
until 4-6 weeks of treatment. Local ocular side effects including iris colour changes, eyelash lengthening, and 
mild conjunctival hyperemia are common. Respiratory tract infections such as bronchitis, flu-like symptoms 
and nasopharyngitis can occur but are not as common. It is advised that if one prostaglandin analogue does 
not work as expected (i.e. further vision loss or IOP targets not achieved after sufficient follow-up period), 
consider switching within the class before deeming that drug class as a whole ineffective. 


RATIONALE: 
Correct Answer: 


* Respiratory tract infections: Respiratory tract infections such as bronchitis and nasopharyngitis can 
occur with medication use but they're not relatively as common. 


Incorrect Answers: 
+ Increased iris pigmentation: Iris colour changes is a known side effect of prostaglandin analogues. 


+ Hyperemia: An excess of blood vessels supplying the eyes is a known side effect of prostaglandin 
analogues. 


© Eyelash lengthening: Eyelash lengthening is a known side effect of prostaglandin analogues. 


TAKEAWAY/KEY POINTS: 


Respiratory tract infections such as bronchitis and nasopharyngitis can occur with the use of prostaglandin 
analogues but they're not as common. 


REFERENCE: 


[1] Mahabadi N, Zeppieri M, Tripathy K. Open Angle Glaucoma. In: StatPearls. Treasure Island (Fl): StatPearls Publishing; 
March 7, 2024, 


The correct answer is: Respiratory tract infections 


YG is nervous about starting the eye drops because he has never used them before and his hands get 
shaky at times. He asks you if you can tell him a bit more about the medication and how to use and 
store. 


All of the following options are appropriate counselling points for YG's eye drops EXCEPT: 


Select one: 


The eye must be stored in fridge before {v 
opening but once opened, can stay at room 
temperature until finished 


Rose Wang (ID:113212) this answer is correct. 
The eye drops must be stored in fridge before 
opening but once opened, are stable at room 
temperature for 6 weeks. 


Pressing the bridge of the nose after administering the drop will decrease the systemic absorption * 
of the medication 


The eye drops are best administered in the evening and start to work within 4 hours % 


If using more than 1 topical ophthalmic medication, wait at least 5-10 minutes between x 
medications 


Marks for this submission: 1.00/1.00. 
TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Counsel patients about appropriate administration and storage strategies for eye drops 
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Question # 10 


1D: 1781 


Important tips for eye drop administration include, but are not limited to: 


© Press gently on the bridge of the nose to prevent the medication from going down the tear duct 
(nasolacrimal drainage system), thereby reducing systemic absorption. 


© If using more than 1 medication, wait at least 5-10 minutes before administering another medication. 


e Remove soft contact lenses prior to administration of medication and wait at least 15 minutes before 
reinsertion. 


Ophthalmic prostaglandin analogues have an onset of action of 3-4 hours, and peak effect occurs after 8 
hours. For this reason, nighttime administration is ideal to ensure the maximal IOP effects occur when IOP is 
highest (i.e. early morning hours). Bimatoprost and travoprost eye drops are stored at room temperature, 
while latanoprost and latanoprostene bunod (ie. Vyzulta®) require refrigeration prior to opening but after 
the first use, they are stable at room temperature for 6 weeks and 8 weeks, respectively. 


RATIONALE: 
Correct Answer: 
* The eye drops must be stored in fridge before opening but once opened, can stay at room 


temperature until finished: The eye drops must be stored in fridge before opening but once opened, 
are stable at room temperature for 6 weeks. 


Incorrect Answers: 


* Pressing the bridge of the nose after administering the drop will decrease the systemic 
absorption of the medication: Pressing the bridge of the nose after administering the drop will 
prevent the medication from going down the tear duct and reduce systemic absorption. 


The eye drops are best administered in the evening and start to work within 4 hours: IOP starts 
to decrease within 4 hours after first administration of the eye drops, with peak effect occurring within 
8-12 hours. It's recommended to administer the eye drops in the evening to ensure maximal effect 
when IOP is highest. 


If using more than 1 topical ophthalmic medication, wait at least 5-10 minutes between 
medications: If using more than 1 medication, wait at least 5-10 minutes in between medications to 
prevent washout. 


TAKEAWAY/KEY POINTS: 


Latanoprost eye drops must be stored in fridge before opening but once opened, they are stable at room 
temperature for 6 weeks. 


REFERENCE: 


1. Healthwise Staff. HealthLink BC. Eye Problems: Using Eyedrops and Eye Ointment: Eye Problems: Using Eyedrops 
and Eye Ointment | HealthLink BC 


The correct answer is: The eye must be stored in fridge before opening but once opened, can stay at room 
temperature until finished 


JP is a 75-year-old male who presents to your pharmacy clinic. He is a regular at your pharmacy and 
you know that he is taking bimatoprost 0.01%, one drop in both eyes once daily for open-angle 
glaucoma. Today, he approaches your counter and tells you that he has just arrived from his 
optometrist's office. Apparently, his intraocular pressures are elevated and his optometrist would like 
to add another set of eye drops to his current regimen. JP requested that the optometrist speak to 
you directly over the phone about which medication to add. JP recently had an allergic reaction to 
sulfamethoxazole/trimethoprim prescribed to him for a urinary tract infection. He had swelling of the 
tongue and lips that resulted in him having to visit the emergency department. 


Which of the following glaucoma medications may have cross-reactivity to sulfonamide antibiotics? 


Select one: 
Prostaglandin analogues % 
Alpha-2-adrenergic agonists % 
Carbonic w 
anhydrase Rose Wang (ID:113212) this answer is correct. Carbonic anhydrase inhibitors are 


inhibitors sulfonamides; however, there is still insufficient evidence to support the risk of cross- 
reactivity in patients with sulfonamide allergies. 


Cholinergic agonists X% 


Marks for this submission: 1.00/1.00. 

TOPIC: 

Glaucoma 

LEARNING OBJECTIVE: 

Identify alaucoma medications that may have cross-reactivity to sulfonamide alleraies. 
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BACKGROUND: 


Ophthalmic carbonic anhydrase inhibitors (CAIs) include brinzolamide and dorzolamide. These agents are 
generally considered as adjunctive therapy as their IOP lowering (15-20% reduction) is less compared to 
prostaglandin analogues and beta-blockers. They lower IOP by decreasing aqueous humour production. 
They are usually dosed twice daily as adjunctive therepy. Ophthalmic carbonic anhydrase inhibitors are 
generally well-tolerated where the most common systemic side effects are limited to headaches and changes 
in sense of taste. Local ocular side effects can include discomfort on instillation, blurred vision, hyperemia, 
and dryness, Carbonic anhydrase inhibitors are sulfonamides, however, there is insufficient evidence to 
support the risk of cross-reactivity in patients with a history of allergies to sulfonamide antibiotics. At this 
time, proceed with caution when using CAls in patients with sulfonamide allergies. 


RATIONALE: 
Correct Answer: 


(Option #3): Carbonic anhydrase inhibitors are sulfonamides; however, there is still insufficient evidence to 
support the risk of cross-reactivity in patients with sulfonamide allergies. 

Incorrect Answers: 

(Option #1): Carbonic anhydrase inhibitors are sulfonamides; however, there is still insufficient evidence to 
support the risk of cross-reactivity in patients with sulfonamide allergies. 

(Option #2): Carbonic anhydrase inhibitors are sulfonamides; however, there is still insufficient evidence to 
support the risk of cross-reactivity in patients with sulfonamide allergies. 

(Option #4): Carbonic anhydrase inhibitors are sulfonamides; however, there is still insufficient evidence to 
support the risk of cross-reactivity in patients with sulfonamide allergies. 

TAKEAWAY/KEY POINTS: 

Carbonic anhydrase inhibitors are sulfonamides, however, there is insufficient evidence to support the risk of 
cross-reactivity in patients with a history of allergies to sulfonamide antibiotics. At this time, proceed with 
caution when using CAls in patients with sulfonamide allergies. 

REFERENCE: 

[1] Li G. Glaucoma In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 

Association. https://myrxtx.ca. 


The correct answer is: Carbonic anhydrase inhibitors 
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